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Doscrlptlon 

This Invention relates to a cable connector, and In 
particular to a connector for interconnecting a htgh 
vdtage electric power cable with high voltage appa- 
ratus, such as a transformer or switchgear. By 'high 
vdtage' is meant a voltage In excess of 1 kV, and may 
typically be in the range 10kV to 381^. 

Cable oonnedore suitable for this purpose are 
disclosed In EP-A>0225190 and EP-A-0139483 the 
entire contents of which are included herein by this 
reference. There Is disdosed in EP-A-022S1dO a 
cable connection arrangement in which an end of the 
cable is fully terminated and the connector is ar- 
ranged to receive the terminated cable as a push-fit 
therein. A tomtinal then secures a conductive lug of 
the termlnalBd cable to a contact member retained 
%vlthln the insulating body of the connector. The con- 
nector of EP-A-0139483 in addttkm to having the 
electrical contact member completely contained with- 
in the insulating body, receives the calMe end, which 
need not be completeiy termlnatedp within a passage- 
way that is heat-recoverable. 

It is an object of the present invention to provide 
an improved cable connector. 

In accordance with one aspect of the present in- 
vention, there is provided a high vdtage cable con- 
nector comprising an electrically Insulating and sub- 
alantially non-traddng body having four sockets ex- 
tending thereinto; wherein a first of the sockets is a^ 
ranged to receive a bushing of high vdtage electrical 
apparatus, a second of the sockets is arranged to r»- 
deve a plug, a thinj of the sockets is arranged to re- 
ceive one end of a high vdtage electric power cable, 
and a fourth of the sockets Is arranged to receive a 
surge arrester; wtierein the third and fourth sockets 
open into one another whereby the one end of the 
cable and one end of the surge arrester can be deo- 
trlcally connected together, within the Insulating body 
and wherein the third and fburth sockata open into the 
aeoond socket thereby in the absence of the plug to 
allow access through the second socket to aaid one 
ends of the cable and surge arreaterforconnectton to 
each other and, in operation, to a terminal of the bush- 
ing of the dectrlcal apparatus. 

It is becoming increasingly desirable to provide 
protection for high voltage systems against overvol- 
tage surges due, for example, to a short circuit or a 
lightning strike, and surge arresters (or surge diver- 
tora) are employed to do thia. Surge arrestere are nor- 
mally non-oonductlve. but their rating is sdected for 
a given high vdtage aystem such that on occurrence 
of a voltege above a ghren value they become con- 
ductive and safely conduct fault current to earth be- 
fore any damage Is done to the system. The surge ar- 
rester then returns to its non-conductive stete. The 
operative component of a surge anrester may com- 
prise a nonlinear resistor arrangement formed from a 



plurality, that Its to say two or more, of metal oxide, 
for example zinc oxide, vartstor biodcs stocked end- 
to-end, having a plate or other conductive member at 
each end tofbrm a pairof dectiPdes. The resistor and 

5 dectrode arrangement is mounted within and re- 
tained by a housing, which may be fornied from a non- 
tracking Insulating polymarte material or from porce- 
lain. By 'non-traddng' material is meant a material 
that is resistant to the formation of caitonaceous 

10 paths thereatong, and that satisfies the requirements 
of the ASTM D 2303 Indined Plane test The outer 
surface of the surge arrester may be oonvduted 
and/or may of shedded configuration for enhanced 
electrical performance, particularly in adverse envir- 

is onmental condftions of salt, acids and humidity. The 
present invention thus provides overvdtage proteo- 
tton for a high vdtage system in a partteularly conve- 
nient manner bf combining the features of cable con- 
nector and surge arrester In a single compact unit 

20 Preferably the insulating body of the connector 
contains a dectric contact means that is arranged in 
operation, that is to say when a cable and a surge ar- 
rester are mounted in the connector and the connec- 
tor is mounted on the dectrical apparatus, to provide 

25 electrical connection between, on the one hand, the 
tenmind of the bushing of the apparatus and. on the 
other hand, the saM one end of the cable and of the 
surge anrester. Conveniently, the contact means may 
comprise a f Iret dongate portion, whtoh may be a pin 

30 or a socket, that extends into the first socket, a sec- 
ond elongate portion that extends Into the second 
socket, and an intermediate portion that is mechani- 
cdly retained by the insulating body of the connedor. 
Preferably the firat and second dongate portions ex- 

35 tend fredy Into their respective sockets, i.e. without 
contacting the wdls of those sockets, and advanta- 
geotidy they are aligned axially therealong. The 
surge arrester and cable when fitted to the connector 
preferably extend sedlngly through their respective 

40 socketo In the insulating body and are connected to 
the aeoond portton of the electrical oontad member 
within the second socket The plug is advantageously 
sealingly fitted Into the second socket, and way re- 
ceive, and mechank»lly support the free end of the 

45 second portion of the contact member. The plug may 
be provided with a capacltive test point accessible 
from outside the connectorwhen the plug Is mounted 
therein, for determlnatton of vdtage applied to the 
contact member. 

50 Apartioularly compact conf iguratton of connector 
can be obtained when the firet and second aockete 
are BubstanUdly axially aligned with one another, and 
the third and fourth sockets extend transvereely 
thereof substantially in the same plane and to the 

55 same side of the first and second sockets. The dis- 
tance between the bushing of the electrical apparatus 
and the plug can thus be minimised whQst not only a^ 
lowing for connectton of the cable but dso diowing for 
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the presence of the surge arrester. Such a conf igur* 
atton is particularly useful when the connector, and 
particularly three adjacent connectors of a three- 
phase system, need to t>e mounted within a cabinet 
which either needs to be as small as possible or Is an 6 
existing cabinet that was not original^ designed for a 
system Incorporating a surge arrester. 

The fitting of the cable into the connector may be 
as disclosed In EP-A-0225190 or as in EP-A- 
0139483. Using the fomner arrangement, one end of io 
the electric cable extends seaiingly Into the insulating 
body through the third socket, an outer insulating 
jacket of the cable has been removed to expose an 
electrical screen of the cable, the screen has been re- 
moved to expose primary insulation of the cable, and iS 
the primary insulatton has been removed to expose 
a oonductor of the cable, and the cable la tarmtnated 
by electrical stress control material that extends over 
the exposed end of the screen and along at least part 
of the exposed primary Insulation, and by electrical ?o 
Insualtion material tliat extends In dose confomiity 
over the cable scrsen and over the stress control ma- 
terial. 

in general, the sockets, but particularly the third 
and/or fourth sockets, may be arranged to receive the 2$ 
associated con^nent as a push fit therein. In an d- 
ternathre arrangement, one or mora of the eockets. 
and In partteular the third and/br fourth socket, may 
be recoverable, preferably by the applicatton of heat 
thersto. In order to achieve sealing conformity with so 
the associated component. An example of heat seal- 
ing a cable into a connector is shown in EP-A- 
0139463. 

Although the entire surge arrester apart from its 
earthing terminal, may be enclosed within the fourth as 
socket, it is envisaged that the body of the surge ar- 
rester may remain outside the connector and that a 
terminal extending from one end will be Introduced 
through the fburth socket to make the required eleo> 
trical connection. 40 

A connector in accordance wfth the present in- 
ventton will now be described, by way of example, 
with reference to the accompanying drawing. In which 
Figure 1 shows the connector in secttonal eleva- 
tion with a calba and surge arrester mounted 45 
therein; and 

Rgure 2 shows as detail of a connection lug. 

Referring to the drawing, the connector has an in- 
sulating non-tracking body 2 of plastics material, such 
as EPDM. The body 2 has a first socket 4 that Is of so 
Inwardly tapering and frusto-conical configuration. A 
ssoond socket 6 of the body 2 has the aame conf Ig- 
umtton and la axiaOy aligned with the socket 4. A third 
socket B. of circular section, leads Into the connector 
body 2 perpendicularly to the sockets 4 and 6 and 59 
opens into the second socket 6. A fourth socket 10, of 
circular sectbn. also leads Into the connector body 2 
perpendicularly to the first and second sockets 4 and 



6, In the same plane and extending in the same gen- 
eral direction as the socket 8. 

An snnular metal contact disc 12, for example of 
brass or copper, is retained In a recess of the insulat- 
ing body2atthe Junctkm of the firstandseoond sock- 
ets 4, 6 and threadediy receives a conductive contact 
pin 14 therein such that a first portton 16 of the pin ax- 
tends axiaDy Into the ffrst socket 4 and a second por- 
tion 18 of the pin extends Into the second sockets. 

A 1 5kV cable 20 that has been completely termin- 
ated and that has sn outer sleeve 22 of heat- 
recoverable Insulating, non-tracking polymeric tubing 
thereon and a metal connecting lug 24 (see also Rg- 
ure 2) at the end thereof is seaiingly Inserted as a 
push-fit Into the socket 8 so as to dispose the lug 24 
around the contact pin 14 adjacent the contact-disc 
12. The lug 24 Is then secured in positkm by means 
of a nut 25 and a spring washer, access to do thb be- 
ing obtained via the socket 6. 

A surge arrester 26 has an insulating, non-track- 
ing housing 28, and is terminated at one end by an in- 
sulated rod 30 having a connecting lug 32 (see also 
Figure 2) at the free end thereof, and at the other end 
by an earthing stud 35. The rod 30 is seaiingly Insert- 
ed as a push-fit into the socket 10 so as to dispose 
the lug 32 around the contact pin 14 adjacent the 
cable locking nut 26. The lug 32 to then secured In 
positkm by a further nut 34 and a spring washer. 

A back plug 36 of insulating plasttes material Is 
then seaiingly Inserted as a push-f it into the socket 6. 
The plug 36 has a metal insert 38 that slldabiy r^ 
cetves the free end of the second portion 18 of the 
contact pin 14. Thus, the pin 14 with the cable and 
surge anBSter lugs 24,32 secured thereto Is firmly 
mounted in the connector at two poslttons along Its 
length. 

The connector body 2 is mounted on electrical 
apparatus (not shown) such as a transformer or 
switchgear by having an Insulating bushing 40 of the 
apparatus seaiingly inserted as a push-fit into the 
socket 4. This actk>n causes the first portton 16 of the 
contact pin 14 to engage with a conductive terminal 
42 of the electrical apparatus that extends through 
the bushing 40. 

As can be seen from Figure 1, with the Insulating 
connector body 2, the cable 20, and the surge arrester 
26 lying substantially In the same plane, and with the 
surge arrester 26 extending longitudinally beyond the 
back plug 36 by only a comparatively small anraunt 
a very compact arrangement is obtained, that can 
conveniently be mounted within the confines of exist- 
ing cabinets for cable termlnationa. 

It will be dear that should any significant overvol- 
tage appear on the temnlnal 42 of the electrical appa- 
ratus or on the conductor of the cable 20 (connected 
to its lug 24), the resulting current will be short- 
clrcuitted through the surge arrester 26 to earth at Its 
stud 35. 
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Claims 

1. A high voltage cable connector comprising an 
electrically insulating and substantially non> 
tracking body having four sockete extending 
thereinto; wherein e first of the sockets is ar* 
ranged to receive a bushing of high voltage elec- 
trical apparatus, a second of the sockete is ar- 
ranged to receive a plug, a third of the sockets Is 
arranged to receive one end of a high voltage 
electric power cat)le, and a fourth of the sockets 
is aPBnged to receive a surge arrester; wherein 
the third and fourth sockets open Into one an- 
other whereby the one end of the cable and one 
end of the surge arrester can be eiectricaDy con- 
nected together within the insulating body; and 
wherein the third and fourth sockets open Into the 
seoond socketthereby In the absence of the plug 
to allow access through the second socket to saki 
one ends of the cable and surge arrester for con- 
nectton to each other and, in operatton, to a ter- 
minal of the bushing of the electrical apparatus. 

2. A connector according to dalm 1, comprising 
electrical contact nrteans mounted In the insulat- 
ing body thereof, the contact means being ar- 
ranged, in operation, to make electrical contact 
with the terminal of the bushing of the electrical 
apparatus and said one end of the cable and of 
the surge arrester. 

3. A connector according to dalm 2, wherein the 
electrical contact means comprises a f Irat elon- 
gate portion that extends freely into the f iret sock- 
et, a seoond elongate portion that extends freely 
into the seoond socket and an intermediate por- 
tion that Is mechanically retained by the Insulat- 
ing body of the connector. 

4w Aoonnector according to daim 2 or daim 3, com- 
prising a surge arrester, wherein one end of the 
surge arrester extends seallngly into the insulat- 
ing body through the fourth aocket and la con- 
nected to electrical contact means. 

9. A connector according to any one of daims 2 to 
4, wherein one end of an electric cable extends 
eeaiingly into the insulating body through the 
third socket and is connected to electrical contact 



A connector aooording to any of claims 2 to 5, 
comprising a plug that Is seallngly Inserted in the 
seoond socket and that receives an end of the 
electrical contact means. 

A connector according to any preceding daim, 
wherein the first and second sockets are sub- 



stantially axlally alined with one another, and 
wherein the third and fourth sockets extend 
transvereely thereof substantially (n the same 
plane. 

8. A connector acooiding to any preceding daim 
wherein the third and/dr fourth eockets are ar- 
ranged to receive the cable or surge arrester re- 
spectively as a puah-f it therein. 

9. A connector according to daim 8, wherein one 
end of an electric cabte extends seallngly into the 
Insulating body through the third socket wherein 
an outer Insulating Jacket of the cable has been 
removed to expose an electrical screen of the 
cable, the acrean haa been removed to expose 
primary Insulatton of the cable, and the primary 
Insulation haa been removed to expose a conduc- 
tor of the cable; wherein the cable Is terminated 
by electrical stress control material that extends 
over the exposed end of the screen and along at 
least part of the exposed primary insulation, and 
by electrical insulation material that extends in 
ctose conformity over the cable screen and over 
the stress control nrmterial; and wherein the third 
socket is arranged to receive the temnlnated 
cable as a push-fit therein. 

10. A connector aooording to any one of daims 1 to 
7, wherein the thbd and/or fourth sockets are re- 
coverable, preferably by heat, on to the caUe or 
surge arrester respectively. 



35 Patentaneprflche 

1. Hochspannungskabelverblnder mit einem elek- 
tfisch isolierenden und im wesentlichen kriech- 
atromfastan Kfirper mit vier Buchaen, die eich in 

40 den Kfirper eretrecken; 

wobei etne erste Buchse zur Aufnahme ebier 
DurchfOhrung einer elektrischen Hochspan- 
nungsvorrichtung angeordnet ist, eine zweite 
Buchse zur Aufnahme eines Steckere angeord- 

45 net 1st, eIne dritte Buchse zur Aufnahme des ei- 
nen Endes sines elektrischen Kochspannungs- 
versorgungskabels angeordnet Ist und eine vier- 
te Buchse zur Aufnahme eines Oberepannungs- 
schutzes angeordnet 1st; 

50 wobei sich die dritte und vierte Budise ineinan- 
derfif fnen, eo daft daa eine Ende des Kabela und 
das sine Ende des Oberapannungsscfnjtzea In- 
nerhalb des Isdlerenden Kfirpera elektrisch mlt- 
einander verbunden warden kfinnen; 

55 und wobei sich die dritte und die vierte Buchse in 
die zwatte Buchse fiffnen, um dadurch bei Abwe- 
senheit des Steckere den Zugang durch die zwei- 
te Buchse zu den einen Enden des Kebels und 



10 



15 



20 



25 



30 



4 



7 



EP 0 510 019 B1 



8 



des Oberspannungsschutzea zur Verblndung 
mitelnander und. im Betrieb, mit einem AnschluH 
der DurchfOhrung der elektrlschen Vorrichtung 
zu 6nn5g1idi6n. 

2. Vertinder nach Anspruch 1, 

der eina in selnem IsollerkOrper angsbrachte 
elektrisdie Kontakteinrichtung atifweist, wobei 
die Kontaktalnrtchtung Im Betrieb so angeordnet 
bt, da& sia einen elektriachen Kontakt mit dem 
AnschluftderDurchfOhmng der elektriachen Vor- 
richtung u nd dem eInen Ende des Kabels und des 
Oberspannungsschutzas herstellL 

3. Vert)inder nach Anspruch 2, 

wobel die alektriacha Kontakteinrichtung eInen 
eralen langgestradien Barelch, der aich frel In 
die arsta Buchsa arstrackt, elnan zwelten langge- 
atradcten Beraich, der elch frel in die zwelte 
Buchse erstreckt, sowie eInen Zwischenberaich 
aufwatstp der von dam isoilerkfirpar dea VartMn- 
dera mechanisch zurOckgahaltan wird. 

4. Verbinder nach Anspruch 2 Oder 3, 

der einen Oberspannungsschutz aufwelst. wobel 
das eine Ende dea Qberspannungsschutzes sich 
abdichtend durch die vierta Buchae In den Isolier- 
kdrpar erstreckt und ntlt der elektriachen Kontakt- 
einrichtung vertNinden ist 

5. Verbinder nach einem der AnsprOcha 2 bis 4, 
wobel daa eine Ende elnes elektriachen Kabela 

sich abdichtend durch die dritle Buchse In den 
IsollerkOrper erstrsckt und mit der eiektrischen 
Kontakteinrichtung verbunden iat 

6. Verbinder nach einem der AnsprGche 2 bis S, 
mit einem Stecker, der abdichtend In die zweita 
Buchse elngefOhrt Ist und ein Ende der alaktri- 
schen Kontakteinrichtung aufnimmt 

7. VeriMnder nach einem der vorhergehenden An- 
sprOche, 

wobel die arste und die zweite Buchse im we- 
sentlichen axial mitelnander ausgerichtet sind, 
und wobel sich die dritte und die vierte Buchse im 
wesentlichen in derseiben Ebene quer dazu er- 
strackan. 

8. Verbinder nach elnam der vorhergehenden Arv 
sprOche. 

wobel die dritta und/odar die vierta Buchse zur 
formscMiisslgen Aufhahme des tCabeis bzw. des 
Oberspannungsschutzea angeordnet aind. 

9. Verbinder nach Anspruch 8, 

woi>ei das eine Ende elnea eiektrischen Kabels 
sich abdichtend duich die dritte Buchse in den 



lsolierk6rper erstreckt; 

wobel eIn Suderer Isollennantel des Kabeis ent- 
farm worden 1st urn eine elektrlsche Abschir- 
mung des Kabels freizulegen, die Abschlnnung 
6 entfernt wofden let, um die Primfirisolierung des 
Kabels freizulegen, und die Primfirisoliarung ent- 
fsrnt woidan ist, um einen Ljaiter dea Kabels f ral- 
zuiegen; 

wobel das Kabei mit einem Materia] zur Kontrolle 
10 der eiektrischen Belastung, das sich uber das 
frelgelegte Ende der Abschlrmung und wenig* 
stens entlang elnes Tells der Primarisollerung er- 
streckt, sowie mit einem eiektrischen Isolierma- 
terial abgeschlossen ist. das sich in dichter An- 
fS passung uber die Kat>elat>8chlnnung und Qber 
daa Matarial zur Belaatungskontrolie erstreckt; 
und wobei die dritta Buchae zur formschluaelgen 
Auffnahme des abgaschtoasanan Kabels ange- 
ordnet ist 

20 

10. Verbinder nach einem der AnsprGche 1 bb 7, wo- 
bei die dritte und/oder die vierte Buchse, bevor- 
zugt durch Wdrme, auf das Kabel bzw. den Ober- 
spannungsschutz rSckatatlbar aind. 

25 

Revendieatlona 

1 . Connecteur de cObla d haute tension comprenant 
30 un corps 6lactriquemem isolant at ne formant 

aenaibiement aucun trsget oonducteur, oe corps 
comportant quatre douilles qui p6nMrent en lui, 
une piemiftre des douilles dtant oonpue pour lo- 
ger un manchon d'un appaieil dlectrique sous 

ss haute tension, une deuxidme des douilles 6tant 
conyue pour loger un bouchon. u ne troisl^me des 
douilles 6tant con^ue pour loger une extrdmftA 
d'un cdUe de transport d'dnergie diectrique sous 
haute tension et une quatritaia des douilles 4tant 

40 congue pour loger un systdnw de protection 
contra lea surtenskma, las troisidme at quatridme 
douilles s'ouvrant Tune sur I'autre de fagon 
qu'une axtr6ntit6 du cable et une extrdnUtd du 
systdme de protection centre lea eurtensiona 

46 puissant 6tre connect6es 6lectrfquement I'une d 
i'autre d i'int6rieur du corps isolant et las troisl^ 
me et quatridme douilles s'ouvrant dans la 
deuxidme douille de manldre d permettre, en 
I'absence du bouchon, Taccte par la deuxidme 

so douille auxditaa axtrftmitda du cftbte et du ayst^ 
me de protection contre lee eurtenstons pour per- 
ntettre de lea connecter I'une d Tautra at, an fono- 
Uonnement, d une borne du manchon de i'appa- 
reli dtectrique. 

55 

2. Connecteur selon la revendlcatlon 1 . comportant 
un moyen de contact 6Iectrique mont6 dans son 
corps isolant. le moyen de contact 6tant congu de 
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mani^e qu*li ^tablisse en fbnctlonnement le 
contact diectrique avec la borne du manchon de 
Tapparell 6lecUiqu8 et avec tadite una 6xtr6init6 
du cdble et oelle du systftme de protactlon contra 
lea aurtansiona. 8 

3. Connacteur selon la revendication 2, da ns taqual 
ie moyen de contact 6lectrique oomporte una pre- 
miere partle allongde qui p^ndtra llbrament dans 

la premidre doullle, une seconda partle allongde io 
qui p6nMre llbrementdana la deuxidme doullle et 
une partle intermddlaira qui est ratanue m6cani- 
quement par le corps isolant du connacteur. 

4. Connecteur aelon la revendication 2 ou la raven- is 
dication 3, oomportant un syatdma de protection 
contra lea aurtandlona, une axtr6mlt6 du ayatdma 

da protection contra lea aurtansiona p6n6trantde 
manidre dtanche dana le corpa isolant par la qua- 
tridme douille et 6tant connectte au moyen de 20 
contact 6iectrfque. 



conducteur du cdbte et dana lequel le cllble est 
termlnd par une matldre de commande de la 
contralnta tiectrique qui eat dlspos^e aur rextr6- 
m!t6 6 ddcouvart du blindage et le long d'au 
moins une partle de la premidre Isolation mise d 
dteouvert ainai que par una matldiB tfiadatlon 
6lactrique qui eat placte aur le blindage du cable 
en 6pouaant ^troitanient aa forma et aur la matld- 
re de contmande de la contralnta et dans lequel 
la trolsidnm doullle est oon^ue pour loger la tar- 
minalson du cftbla par ajustament par pouss6e. 

1 0. Connecteur selon Tune quelconque des revendl- 
cations 1^7, dans lequel lea trolsidme et/ou qua- 
trldme douIHes aont dou6ea de reprlae de forme, 
de pr6f6renGe A chaud, aur la cAUa ou aur la aya- 
tdme da protactlon centre lea surtensions, rea- 
pactivemanL 



5. Connecteur selon Tune quelconque des revendi- 
cations 2 64. dans lequel une extr6mltd du cdble 
6lectrique p6ndtra de manidre 6tanche dana le 2s 
corps isolant par la trolsldme douille et est 
oonnectde au moyen de contact 61ectrique. 

6. Conne cteur aelon Tune quelconque dea levendl- 
catlona 2 d 5, oomportant un boudion qui est in- so 
trodutt de mani&re 6tanche dans la deuxidme 
douille et qui logo une extrdmltd du moyen de 
contact tiectrfque. 

7. Connecteur selon Tune queiconque des revendi- 35 
cations pr6c6d6ntes. dans lequel les premiere et 
deuxidme doulUes sent sensiblement allgndes 
axialament Pune aur I'autre et dans lequel les troi- 
alftme et quatriftme douilles sont diapoates par- 
pendlculalrement aux prftc^dentes et aont aensi- 40 
blement dana la m§ma plan. 



8. Connecteur aelon Tune quelconque des revendi- 
cations pr^cddentes, dans lequel les trolsidme 
et/ou quatrtdme douilles aont con^ues pour loger 45 
le cable ou le systdme de protection centre les 
surtensions, respectlvement, par ajustament par 
pouasae. 



9. Connacteur aelon la revendlcatlona 6, dana le- so 
quel une extr6mita d'un cdbie aiectrique panatre 
de maniare atanche dana le oorpa laolant par la 
traiaidme doullle, dans lequel une gaine iaolante 
«ctarieure du cdble a ata entevae pour mettre a 
dacouvert un blindage aiectrique du cable, le ss 
blindage a ata enleva pour mettre d dacouvert la 
premiare isolation du cdble et la premiare isola- 
tion a ata entevae pour mettre a dacouvert un 
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